Bacterial population dynamics in a reverse-osmosis water purification system determined by fluorescent staining and PCR-denaturing gradient gel electrophoresis.
The bacterial population dynamics in an industrial scale reverse-osmosis (RO) water purification system were analyzed by fluorescent staining methods and denaturing gradient gel electrophoresis (DGGE). Bacterial numbers increased with storage in a tank, and bacterial diversity changed during the water purification process. A DNA sequence-based analysis of the major bands on the DGGE gel revealed that Simonsiella sp. (Betaproteobacteria) was abundant in the source water (activated sludge-treated waste effluent), while Bosea sp. and Rhizobium sp. (Alphaproteobacteria), which usually exist in an oligotrophic environment, became abundant during the water purification process. These results suggest the importance of microbiological monitoring by culture-independent methods for quality control in RO water purification systems. These methods could provide an early warning of impending problems and clarify critical steps in controlling specific bacteria contributing to the contamination of RO water systems.